Abstract. Macro-economic climate index can play the role of the monitoring and early warning. For quantitative analysis, this paper used Eviews software to establish the ARMA model for the early warning index in the macroeconomic prosperity index. This model predicts the prosperity index in the coming period and reduces the barriers of traditional models. It also better reflects the fluctuation of economic development and forecasts the future economy.
Variable Construction and Data Processing
In this paper, we use the ARMA model to analyze the early warning index. First, the logarithm of the original data is observed to observe the smoothness of the original data. It is found that it is a stationary sequence, so it is processed by differential processing. Then the model is identified and ordered and the parameters are estimated. Finally, the model is predicted.
The original data is plotted as a line graph, which is written as sequence w1. It is found by the graph that the sequence is descending from the obvious first and then declining trend. The natural data is processed by the natural data, and the w2 sequence is obtained. The sequence is still not smooth.
On the stability of w2 test. From the unit root test results can be obtained at the significance level of 0.05, the existence of a unit root of the original hypothesis, verify the w2 sequence is non-stationary sequence. So the first-order difference on w2 for ADF test. Firstly, the first order differential sequence of w2 is judged and the first order difference sequence is obtained without the trend feature, and it has no nonzero mean value. Therefore, we choose the model with no constant term and no trend item. As a result of the test, it can be seen that at the significance level of 0.05, the null hypothesis of the unit root is rejected, indicating that the first order differential sequence of sequence w2 is a stationary sequence, so d = 1. The sequence after the new first-order difference is defined as the x-sequence.
Empirical Model
The number of lag orders is 12 for the x sequence, and the autocorrelation and partial autocorrelation functions are made. From the autocorrelation function graph and the partial autocorrelation function graph of the x-sequence, it can be seen that the autocorrelation function 1 ~ 3 of x is significant, and the descending from the fourth order is very large and the value is not significant. The initial set q value of 3, x partial self-correlation function 1 to 3 are very significant, starting from the fourth order down a lot, so the initial set p value of 3, so for the sequence x, the initial establishment of the ARMA (3,3) model.
The autoregression of ARMA (3, 3) was followed by observing its significance, and the AIC value was obtained at the same time. Then, the values of p and q were changed by the same method. The results were as follows: From the AIC results, select p = 2, q = 2, so the final model for x is ARMA (2,2); the results are shown by regression. As a result, the least squares estimation of the model is:
(1)
Model Prediction
Dynamic and static methods are used to predict the exponential. The dynamic prediction is based on the selected estimation interval. The multi-step forward prediction is carried out. Each step is to use the previous forecast value to calculate the new forecast value outside the sample (2017.1 and later). The static prediction is a rolling forward prediction, that is, every prediction, with the real value instead of the forecast, added to the estimated interval, and then further forward forecast for the sample forecast (2009.1-2016.12)
The static prediction is first performed. The intra-sample estimates are used to estimate the X from January 2009 to December 2016 and the sequence estimates and the static prediction sequences are opened in groups. Predictive samples within the sample and the sample sequence within the sample, as shown in Figure 1 : Figure 1 . Intra-sample prediction and group sequence graphic within the sample of static model.
It can be seen from the intra-sample prediction that the predicted volatility of this method is large, and the decrease of the variance ratio also shows that the simulation of the actual sequence is better, the Theil unequal coefficient is 0.537969, the covariance ratio is 0.723560, Indicating that the prediction results of the model are ideal. By group sequence graphic within the sample of static model can be observed, prediction model with the estimated value fluctuates up and down, and the original data fitting degree is higher, predicted results are ideal.
And then the sample is estimated, estimated from 2016 to 2017, and the sequence estimates x and static prediction sequence are opened in the form of groups, static forecast predicted respectively diagram and the sequence of graphics as shown in Figure 2 : It can be seen that the predictive value volatility of this method is very small, there is no change, Theil unequal coefficient is 0.810939, the covariance ratio is 0.2194459, which indicates that the prediction result of the model is ideal.
Then, the dynamic model is used to predict the first, then the intra-sample prediction of the dynamic model is carried out, and then the sequence estimation value x and the dynamic prediction sequence are opened in groups. The group sequence graph is drawn and the following results are obtained: Figure 3 . Dynamic model intra-sample prediction and intra-group sequence diagram.
It can be seen that the predicted volatility of this method is smaller than that of the static model, Theil unequal coefficient is 0.567487 and the covariance ratio is 0.702405. Compared with the static model, the prediction result of this model is not ideal.
The graph of the dynamic model can be seen from the group chart. The pattern of the dynamic model does not change from the beginning of 2010, and the horizontal state is basically presented. Compared with the static model, the degree of fitting with the x value is not ideal. Therefore, in the sample prediction, select the static model to predict. Then, the extrinsic prediction of the dynamic model is carried out, and the sequence estimation value x and the dynamic prediction sequence are opened in groups, and the group sequence pattern is drawn. It can be seen that the Theil unequal coefficient obtained by this method is 0.863042 and the covariance ratio is 0.260387. Compared with the static model, the prediction result of this model is not ideal. Therefore, in the sample prediction part of the choice of static model than the choice of dynamic model to be more ideal.
In summary, it is more desirable to choose a static model than to select a dynamic model in the sample and in the sample prediction section.
Conclusion
In this paper, the ARMA model is used to predict the future multi-period value, and the trend of the business index is obtained for a certain period of time, which reduces the drawbacks of the traditional economic business index forecasting model. However, due to the limited sample data and the uncertainty of the climate index, it is impossible to predict the infinite multi-period value at the time of prediction, and the length of time is limited. And then because of different characteristics of different indices, so the forecasting method does not necessarily apply to any group of economic index data, but also in the future experiments to further explore its characteristics and methods.
